Linking non-peptide ligand binding mode to activity at the human cholecystokinin-2 receptor.
Given the importance of G-protein-coupled receptors as pharmacological targets in medicine, efforts directed at the understanding the molecular mechanism by which pharmacological compounds regulate their activity is of paramount importance. Here, we investigated at an atomic level the mechanism of inverse agonism and partial agonism of two high affinity, high selectivity very similar non-peptide ligands of the cholecystokinin-2 receptor (CCK2R) which differ by the absence or presence of a methyl group on their indole moiety. Using in silico, site-directed mutagenesis and pharmacological experiments, we demonstrated that these functionally different activities are due to differing anchoring modes of the two compounds to a residue of helix II (Thr-2.61) in the inactive state of the CCK2R. The binding mode of the inverse agonist allows the ligand to interact through its phenyl moiety with a key amino acid for CCK2R activation (Trp-6.48), preventing rotation of helix VI and, thus, CCK2R activation, whereas the partial agonist binds deeper into the binding pocket and closer to helix V, so that CCK2R activation is favored. This study on the molecular mechanism of ligand action opens the possibility of target-based optimization of G protein-coupled receptor non-peptide ligands.